Overview and Recommendations

1.  Discovery and utilization of mineral resources continue to be necessary for our
economy, regardless of what particular mineral-resource strategy the country chooses
(e.g., conservation, increased production, or stockpiling). We must meet this aspect of
the challenge without greatly increasing consumers' costs, energy demands, and en-
vironmental degradation; this will require the continual discovery and utilization of
high-grade mineral deposits.

2,  An improved assessment of the magnitude (and location) of resources is necessary
for long-range planning and more firmly based policy formulation. Better evaluation of
mineral resources would permit gradual technical, economic, and social adaptation to
depletion or increased cost of nonrenewable raw materials, through conservation and
recycling as well as substitution, In addition, such an assessment is necessary for land-
use decisions.2 Difficult trade-offs must be faced in deciding the use of public lands in
view of the conflicting demands for wilderness and wildlife preservation, resource
utilization, urbanization, recreation, and other uses.

Our ability to meet this challenge depends on our successes in locating, identifying,
and evaluating mineral deposits. These successes in turn would be enhanced by an
improved scientific understanding of the ore-forming processes and the clues they leave
in rocks. Geologists need to improve their abilities to deduce, on the basis of fragmentary
clues, the probability of hidden resources. Mineral deposits are not accidents of nature
but are the products of a series of geological processes. Seemingly similar processes
result in ores in one locale and not in others or during only a specific geologic time
period; the reasons for this are complex and incompletely understood. Sheldon and
Raup (Chapter 8) state "to a new exploration concept, the earth is unexplored." Each
new predictive concept, each new exploration technique, or each new type of deposit
offers new exploration opportunities,

RESEARCH AND THE AVAILABILITY OF MINERALS

The application of geologic information to the search for ore3 deposits usually takes
place through the vehicle of a model, an organized ensemble of factors that characterize
the occurrence of a mineral deposit. The model may even point to the location of the
deposit. Models bring contributions from many diverse investigations and continually
evolve as new information becomes available. Some of this information is genetic, a
recognized consequence of the origin or subsequent history of the deposit; the rest is
empirical, recognized as significant although the reason for the significance may not be
clearly understood. The relevant factors may be definitive or only remotely suggestive;
they may be favorable or unfavorable for the location of ore. In no case are all the
components of a model well known, not even for coal, whose basic genesis is relatively
well understood.

An excellent example of a successful model is that for the continental porphyry copper
deposits (see Chapter 5), which constitute the major copper resources of the nation and
for much of the world. Numerous discoveries in the American Southwest and elsewhere
have resulted from recognition of the association of economic mineralization with the
following: (1) igneous rocks of a certain composition, texture, and, in Arizona, age; (2)
distinctive patterns of mineralization; (3) persistent behavior of the copper, iron, mo-
lybdenum, and other elements in the oxidized and leached outcrops; (4) recognizable
geophysical signatures; and (5) a systematic zonal pattern of alteration-mineral assem-
blages in the wall rocks.

An analogous model for porphyry molybdenum deposits was developed through
careful study of the deposit at Climax, Colorado. The model of the origin of the Climax
deposit, once considered a unique molybdenum occurrence, has been applied widely